History
The patient is a 25-year-old woman transferred to Hermann Hospital 3 days after admission to an outlying facility. The patient initially woke up at 3 AM with acute onset of nausea, mild headache, hemoptysis (¼/4 cup of fresh blood), and worsening shortness of breath. She then noticed weakness in the right half of her body associated with dysarthria. She had no associated chest pain or palpitations. In the past, she had experienced recurrent episodes of transient weakness of her limbs on the right side and one episode of transient left hemianesthesia. None of the episodes were associated with any permanent sequelae, and she had not sought medical attention for them. She had a history of asthma since childhood worsened by mild to moderate exertion, for which she used a Ventolin inhaler. She denied a history of cyanotic spells, squatting, or syncopal episodes. She did describe a history of intravenous drug abuse (cocaine) and alcohol abuse until 5 years before admission. She smoked one pack of cigarettes per day for the past 10 years. Over the past 2 to 3 years, she described occasional episodes of epistaxis.
Past Medical History
The patient has a history of right arm fracture as a child and multiple rib fractures after blunt trauma more than 10 years before admission. She was on no medications.
Physical Examination
The patient was a young white woman of normal stature; on admission to Hermann Hospital, she was awake and oriented but tachypneic. She (Fig 4, left and right) performed 5 days later showed abnormal T2 hyperintensity within the pons, which enhanced after administration of gadolinium, compatible with an early subacute infarct. Demyelinating or neoplastic processes were thought to be less likely. Given the absence of evidence for pulmonary hypertension, it is unlikely that the patient had one of these lesions.
Other rare anomalies include total anomalous pulmonary venous return, congenital vena cava-to-left atrium communication, congenital pulmonary arteriovenous (AV) fistula(s), and others. Eighty percent of children born with total anomalous pulmonary venous return die before 1 year of age if left untreated. In this syndrome, cardiac murmurs are not prominent; however, S2 is usually widely split. The right atrium and right ventricle are usually dilated, and the left atrium is usually small. Given the normal S2 and normal chamber sizes, it is unlikely that the patient had total anomalous pulmonary venous return.
Congenital vena cava-to-left atrium communication is often associated with other congenital abnormalities such as ventricular septal defect or tetralogy of Fallot. In this condition, the right heart flow and pressures are normal or low, while systemic flow is normal. The chamber sizes are usually normal, and there is symmetrical cyanosis and clubbing. Survival to adulthood with minimal symptoms is common. The ECG can be normal, and the second heart sound may be single. This diagnosis fits fairly well with the physical examination and laboratory findings in this patient.
Pulmonary AV fistulas usually are recognized in adulthood, although the symptoms begin in childhood. Cyanosis is usually seen first, followed by dyspnea and fatigue. One third to three quarters of these patients have associated telangiectasias (Rendu-Osler-Weber disease). Epistaxis and hemoptysis are common, and anemia is frequent. Murmurs from these fistulas occur most frequently in the lower posterior aspect of the lung fields and are low in intensity and are usually continuous in quality. However, cyanosis and clubbing are common. The ECG is normal, and the chamber sizes are normal on echocardiogram. The fistulas most frequently involve the lower lobes or right middle lobe and may be seen on plain chest radiograph if large. This constellation of findings also fits well with the findings in this patient.
Clinical Synthesis
The findings in this patient-cyanotic heart disease, definite right-to-left shunting, normal ECG, normal heart size, normal chamber sizes, and absence of ventricular septal defect -suggest the differential diagnosis of (1) congenital vena cava-to-left atrium communication, (2) pulmonary AV fistula(s), or (3) total anomalous pulmonary venous return (unlikely). The combination of the above features, including the positive history of epistaxis, hemoptysis, and anemia, suggests RenduOsler-Weber disease, "hereditary hemorrhagic telangiectasia," with pulmonary AV fistula as the leading diagnosis. The cerebrovascular accident was probably secondary to paradoxical embolization possibly compounded by the presence of the lupus anticoagulant.
Hospital Course
The patient was taken to the cardiac catheterization laboratory for angiographic and hemodynamic assessment. Oxygen saturation data and hemodynamics are listed in Table 2 . The patient had no evidence for left-to-right shunting. A small right-to-left shunt (0.6 L/min) was calculated using an assumed pulmonary oxygen venous saturation. The intra-atrial septum could not be crossed with extensive catheter probing, which argued against the presence of an atrial septal defect 
Clinical Management
After extensive discussions, it was elected to proceed with a segmental resection of the left lower lobe AV malformation. At the time of surgery, a small wedge resection of the lingula was also carried out because of the presence of obvious AV malformations on the surface of the lung in that region as well. Postoperatively, the patient continued to have severe oxygen desaturation. At this point, additional selective pulmonary angiography was performed, which revealed other small AV malformations in the left upper lobe, right lower lobe, and right upper lobe. These AV malformations were embolized successfully during several sessions, and the patient has returned home with markedly improved systemic oxygenation and exercise tolerance, although she still requires occasional supplemental oxygen. She recovered totally from her cerebrovascular accident.
Pathological Findings: Wilson E. SooHoo, MD, Assistant Professor,
Department of Pathology
The specimen consisted of the lower lobe of the left lung with suture tags identifying the arterial and venous components of the lesion. Most of the specimen consisted of normal lung. Toward the base was a 3.0x2.Oxl.5-cm subpleural ill-defined area that was firmer than the surrounding parenchyma and covered by tan pleura. Within this firm area was a 1.0-cm roughly spherical saccular lesion that had direct communication with the tagged arterial and venous structures (Fig 6) .
Within the venous limb was a small adherent blood clot.
Histological sections revealed essentially normal pulmonary parenchyma with the exception of aberrant vascular structures, including the tagged feeding and draining vessels, the saccular lesion, and numerous enlarged arteries and veins in the area of the saccular lesion (Fig 7) . Some of the vessels were surrounded by loose fibrous tissue, and some had mild fibrous intimal thickening similar to that seen in early atherosclerosis. The wall of the saccular lesion focally was slightly thicker and contained more fibrous change than the walls of the rest of the lesion. The elastic-tissue component of a Movat stain highlighted an abrupt transition from arterial to venous architecture (Fig 8) . The Rendu-Osler-Weber disease is a condition that is characterized by the triad of (1) repeated episodes of hemorrhage, (2) multiple telangiectasias in skin and mucous membranes, and (3) a family history of these lesions. It has an autosomal-dominant inheritance pattern with high penetrance and affects both sexes equally. 4 There is an association of pulmonary AV malformation and Rendu-Osler-Weber disease. Rendu-OslerWeber is present in 36% to 57% of patients who have pulmonary AV malformation. Conversely, pulmonary
